Intracellular proteolytic systems may function as secondary antioxidant defenses: an hypothesis.
In recent years it has become clear that various free radicals and related oxidants can cause serious damage to intracellular enzymes and other proteins. Several investigators have shown that in extreme cases this can result in an accumulation of oxidatively damaged proteins as useless cellular debris. In other instances, proteins may undergo scission reactions with certain radicals/oxidants, resulting in the direct formation of potentially toxic peptide fragments. Data has also been gathered (recently) demonstrating that various intracellular proteolytic enzymes or systems can recognize, and preferentially degrade, oxidatively damaged proteins (to amino acids). In this hypothesis paper I present evidence to suggest that proteolytic systems (of proteinases, proteases, and peptidases) may function to prevent the formation or accumulation of oxidatively damaged protein aggregates. Proteolytic systems can also preferentially degrade peptide fragments and may thus prevent a wide variety of potentially toxic consequences. I propose that many proteolytic enzymes may be important components of overall antioxidant defenses because they can act to ameliorate the consequences of oxidative damage. A modified terminology is suggested in which the primary antioxidants are such agents as vitamin E, beta-carotene, and uric acid and such enzymes as superoxide dismutase, glutathione peroxidase, and DT-diaphorase. In this classification scheme, proteolytic systems, DNA repair systems, and certain lipolytic enzymes would be considered as secondary antioxidant defenses. As secondary antioxidant defenses, proteolytic systems may be particularly important in times of high oxidative stress, during periods of (primary) antioxidant insufficiency, or with advancing age.